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Effect of nuclear interaction loss of protons in the response of CsI(T1) scintillator
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Nuclear interaction loss of protons in a CsI(TI) scintillator has been measured at 160 MeV by direct exposure
of AE-E counter telescopes to proton beams delivered to the B beam line in the The Svedberg Laboratory (TSL).
The experimental result shows a good agreement with a Monte Carlo calculation using the PHITS code, and the
PHITS calculation is validated. The correction for proton loss in the CsI(TI) response is estimated for proton
energies up to 200 MeV on the basis of the PHITS calculation. The present correction method is applied to the data
analysis of 175 MeV neutron induced proton production for carbon measured at the MEDLEY facility in TSL.
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Fig.2  Construction details of AE-AE-E telescope. AE; and AE,
are 50~60 um (AE,) and 400~600um (AE,) thick Silicon
surface barrier semi-conductor detector. E detector is
CsI(T1) scintillator.
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Table 1 Energy losses of incident proton beam.
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length or thickness is given in units of mm.
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Experimental setup of TSL B-line. Proton beam comes from the left side of figure. C1-C4 shows the graphit collimators, and the
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Tow-dimentional histgram of AE,-E. The solid line shows
the calculated energy loss in AE, detector. Event group 1
contains the low energy tail of incident protons. Event
group 2 contains the reaction losses for incident protons.
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Fig.4 A typical result of double-peak fitting. The proton energy

range coresponds to 90 to 100 MeV.
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Fig.6 Two-dimensional histgram of calculated proton flux in the
CsI(T1) scintillator. The proton beam is incident from left
side to detector along z axis with 4mm diameter.
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Fig.7 The energy distribution of reaction losses ratio to peak.
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Fig.8 Reaction losses of proton as a function of incident energy.
The vertical axis presents the fraction of reaction losses to
the number of incident protons.
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Fig.10 Correction of reaction losses in measured proton spectrum
for the C(n,xp) reaction at 175 MeV.
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